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Botryosphaeriaceae species associated with the die-back and canker of
olive trees in Iran’
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Abstract

Species of the Botryosphaeriaceae have a worldwide distribution and some species of have been recognized
as important pathogens on various trees worldwide. In order to identify the Botryosphaeriaceae species
associated with olive trunk diseases, a survey was conducted on trees in Kerman and Mazandaran provinces.
In 2016, wood samples were collected from trunk and branches of trees showing dieback and canker
symptoms. Fungal isolations were performed from discolored wood tissues on potato dextrose agar (PDA).
In this study 56 fungal isolates resembling Botryosphaeriaceae species in colony and culture were obtained
from affected trees. All isolates were identified using morphological characteristics and partial sequences of
the translation elongation factor 1-a gene (tef-1a) with the primer pairs EF1-728F and EF1-986R. Based on
morphological and molecular analysis five species of Botryosphaeriaceae namely, Botryosphaeria dothidea
(11 isolates), Diplodia seriata (8 isolates), Dothirella sarmentorum (8 isolates), Lasiodiplodia theobromae (7
isolates) and Neoscytalidium hyalinum (22 isolates) were identified. A pathogenicity trial was performed on
detached shoots of olive under greenhouse conditions. Diplodia seriata isolates were the most virulent
species based on the length of wood necrosis. This study is the first report of D. seriata and L. theobromae
from olive trees in Iran. In addition, this study is the first report of Do. sarmentorum associated with
yellowing, canker and dieback symptoms of olive trees.
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Table 1. Botryosphaeriaceae and other fungal isolates associated with different external and internal disease
symptoms of olive trees.

Fungal isolates Symptoms Location
Species Code External Internal
Botryosphaeria ~ IRNKB212-1 Dieback, Irregular wood Ramsar,
dothidea IRNKB212-2 Canker necrosis Mazandaran province
IRNKB212-3
IRNKB212-4
IRNKB212-5
IRNKB212-6
IRNKB212-7 Canker V-shaped necrosis Jebal Barez
IRNKB212-8 Kerman province
Diplodia seriata IRNKB214-1 Dieback, Central necrosis Qaem Shahr,
IRNKB214-2 Canker Mazandaran province
IRNKB214-3
IRNKB214-4
IRNKB214-5
IRNKB214-6
Dothiorella IRNKB108-1 Dieback, V-shaped necrosis Ramsar,
sarmentorum IRNKB108-2 Canker Mazandaran province
IRNKB108-3
IRNKB108-4 Dieback, Brown to black Khanook,
IRNKB108-5 Canker streaking Kerman province
IRNKB108-6
Lasiodiplodia IRNKB219-1 Dieback Irregular wood Jebal Barez
theobromae IRNKB219-2 necrosis Kerman province
IRNKB219-3
IRNKB219-4
IRNKB219-5
Neoscytalidium  IRNBot-1 Yellowing Central necrosis Khanook
hyalinum IRNBot-2 Kerman province
IRNBot-3 Dieback, Central necrosis, Akbar Abad
IRNBot-4 Yellowing Irregular wood Kerman province
IRNBot-5 necrosis
IRNBot-6
IRNBot-7
IRNBot-8
IRNBot-9 Dieback, Irregular wood Jebal Barez
IRNBot-10 Canker Necrosis, Kerman province
IRNBot-11 Brown to black
IRNBot-12 streaking
IRNBot-13
IRNBot-14
Alternaria sp. Dieback, Combination of Khanook, Jebal Barez
Canker symptoms Kerman province
Phoma sp. Dieback, Combination of Akbar Abad, Khanook
Canker symptoms Kerman province
Paecilomyces sp. Dieback, Combination of Akbar Abad, Khanook,
Canker, Yellowing symptoms Jebal Barez Kerman province
Other fungi Dieback, Combination of Akbar Abad, Khanook,
Yellowing symptoms Jebal Barez Kerman province
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Fig. 1. Main external (a to d) and internal wood (e-j) disease symptoms on olive trees. a: a healthy tree, b:
branch dieback, c: branch canker, d: a tree showing sever decline symptoms, e and f: wedge-shaped necrosis,
g: co-occurrence of wedge-shaped necrosis and irregular wood necrosis (indicated by arrows), h: irregular
wood necrosis surrounded by black wood streaking, i: irregular wood necrosis, j: extensive central necrosis.
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Fig. 2. A parsimonious tree for species of Botryosphaeriaceae obtained from tef-1a sequence data. MP bootstrap
values based on 1000 replicates are given at the nodes. Two isolates of Pseudofusicoccum stromaticum (CBS
117448, CBS 117449) was used as out-group and Iranian isolates obtained in this study shown in color.
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Fig. 3. Pathogenicity tests of Botryosphaeriaceae species inoculated onto detached shoots of olive tree (45 days
after inoculation); a: control, b and c¢: Botryosphaeria dothidea IRNHM-KB212-1 and IRNKB212-2), d and e:
Diplodia seriata (IRNKB214-1 and IRNKB214-2), f and g: Dothiorella sarmentorun (IRNKB108-1 and
IRNKB108-2), h and i: Lasiodiplodia theobromae (IRNKB219-1 and IRNKB219-2), j and k: Neoscytalidium
hyalinum (IRNBot1 and IRNBot2).
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Table 3. Mean lesion length and re-isolation frequencies of Botryosphaeriaceae species inoculated onto detached

shoot of olive trees 40 days after inoculation.

Isolates Mean lesion length (mm)® Re-isolation frequency (%)
Species Code Up Down Total

Botryosphaeria dothidea IRNKB212-1 10.600% 17.200 ® 27.60 ° 64
Botryosphaeria dothidea IRNKB212-2 10.600 > 16.200 *® 26.80 ° 86
Diplodia seriata IRNKB214-1 11.000 %  25.600%  36.60 86
Diplodia seriata IRNKB214-2 28.200 * 28.600 * 56.80 *® 93
Dothiorella sarmentorum IRNKB108-1 12.800° 17.800%  30.60 ° 64
Dothiorella sarmentorum IRNKB108-2 12.800 %  16.600%  29.40 ° 64
Lasiodiplodia theobromae IRNKB219-1 11.600° 18.200%  29.80 ° 100
Lasiodiplodia theobromae IRNKB219-2 18.400% 19.600  38.00 * 100
Neoscytalidium hyalinum IRNBot!1 10.400%  15.800° 2620 " 85
Neoscytalidium hyalinum IRNBot2 9.000%  17.200% 2530 ‘¢ 93
PDA plug 1.400°¢ 2.000 ¢ 340 ¢ 0
LSD (P<0.005) 12.297 12.297 23.124

A, 0 JLA-:?‘CE-.N)) Gols s Ol s S 1 Gy glyls a5 e oSO b
*: Lesion lengths followed by the same letter were not significantly different (P<0.05).
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